LaMgAlllOlg doped with pr3+ could lead t o a material l a s i n g i n t h e v i s i b l e range. For lamp pumping it is necessary t o s e n s i t i z e t h e fluorescence ( f o r example by ~y~+ ) .
Introduction
Figure 1 Energy l e v e l s o f pr3+ and Dy3+ i n ~~l -. & n~g A l l l o l g (Ln -P r o r Dy ) LaMgAlllOlg i s a w e l l known l a s e r h o s t f o r ions such as ~d~+ , cr3+, ~i~+ ( 1, 2, 3 ) . W i t h pr3+ i o n s t h i s m a t r i x could lead t o a m a t e r i a l l a s i n g i n t h e v i s i b l e range ( 4 ) . Fluorescent l e v e l s o f pr3+ i o n s are 3~0 ( i n t e n s e ) and ' D2 (weak). As t h e r e is only a f e w l e v e l s above t h e f l u o r e s c e n t ones, l a s e r e x c i t a t i o n i n t o t h e s e l e v e l s is t h e usual way t o pump a pr3+ a c t i v a t e d l a s e r . Lamp pumping i s up t o now very d i f f i c u l t . However t h i s pumping could be performed v i a a s e n s i t i z a t i o n o f pr3+ fluorescence by o t h e r i o n s which p r e s e n t U.V. and v i s i b l e l i n e s such as D~~+ ions. These i o n s r e v e a l on t h e one hand s t r o n g absorptions leading t o energy l e v e l s above t h e 3~0 one, and on t h e o t h e r hand f l u o r e s c e n t l e v e l s i n resonance with pr3+ absorption ( s e e f i g . 1 ) :
-+942 -6~1 3 / 2~3 * emission with Ha -pr3+ absorption t o s e n s i t i z e t h e f l u o r e s c e n t l e v e l -4~9 / 2 -6~15/2 ~y~+ emission with 3~4 -3~o -2~r 3 + absorption t o s e n s i t i z e t h e 3p0 f l u o r e s c e n t l e v e l .
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Two series o f c r y s t a l s have been obtained from t h e molten s t a t e (Tf = 1850 O C ) by t h e flame fusion method : L~l-xL~gA1llO1g (Ln = P r o r Dy) and ~l-x-yPr~yMgAlllOlg.
There is a t o t a l s o l u b i l i t y o f pr3+ i n t h e m a t r i x ( 0 4; x 6 1 ) while it i s l i m i t e d t o y < 0.2 f o r &+. All t h e c r y s t a l s belong t o a magnetoplumbite l i k e s t r u c t u r e (hexagonal symmetry, space group P63/rmnc). They are rod-shaped and e%h&it a cleavage along (001)
o n . Fluorescence decays have been performed using a nitrogen pulsed laser pumping dye l a s e r s ( a t 441 nm f o r pr3+ and 380 nm f o r Dy3+). I n t h e case o f s i n g l e doped samples, decay p r o f i l e s are exponentials f o r both ions. Lifetimes s t r o n g l y decrease when t h e pr3+ o r Dy3+ concentrations increase. For pr3+ i n ~l -x P r~l l O l g , T v a r i e s between 32 p s f o r x = 0.01 and 13 p s f o r x = 0.2. For DyJ+ i n L~~-~D Y +~Z U~~O~~, T decreases from 905 ps t o 765 ps when x i n c r e a s e s f r o m 0.02 t o 0.2. A s t r o n g luminescence quenching occurs with t h e concentration. This is due t o the e x i s t e n c e o f a g r e a t number o f energy l e v e l s between the f l u o r e s c e n t l e v e l s and the ground s t a t e ones ( s e e f i g . l ) , o f f e r i n g s e v e r a l paths f o r s e l f quenching by energy t r a n s f e r between n e i g w u r i n g pr3+ o r ~y 3 + ions. 
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I n t h e c a s e o f double doped samples, decays p r o f i l e s do not p r e s e n t any non-exponential behaviour i n t h e same s c a l e time. This phenomenon is probably due t o a cross-relaxation process between t h e two kinds of ions, t h i s process a r i s i n g because o f t h e g r e a t number o f energy l e v e l s which e x i s t f o r each ion. I n conclusion n e i t h e r pr3+ e x c i t a t i o n spectrum nor Dy3+ fluorescence have demonstrated that any energy t r a n s f e r f r o m D~~+ t o 3~0 o r -pr3+ f l u o r e s c e n t l e v e l s occurs. However decay p r o f i l e s of ~y~+ r e v e a l t h e e x i s t e n c e o f s t r o n g i n t e r a c t i o n with pr3+ involving non-fluorescent l e v e l s . Furthermore t h e p l o t t i n g of pr3+ fluorescence i n t e n s i t y versus Ar+ ( A = 514.5 nm) CW e x c i t a t i o n power i n Dy3+ -pr3+ double doped samples do not show any non l i n e a r e f f e c t which could be an i n d i c a t i o n o f energy t r a n s f e r v i a two photons absorption ( i n 56 l e v e l s ).
